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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to a novel method of producing a 4-[2-(2-pyridyl)ethoxy]benzaldehyde compound (here- 
inafter simply abbreviated as "benzaldehyde compound") which is useful as a starting compound of synthesizing thi- 
azolidinedione derivatives having hypoglycemic and hypolipidemic activities. 

BACKGROUND OF THE INVENTION 

w 

[0002] In JP-AS61(1 986)-267580 (EP-A 193256), JP-A H5(1 993)-086057 (WO-A 921 8501) and Chem. Pharm. Bull., 
39, 1440(1991), there are descriptions that thiazolidinedione derivatives having various 2-(2-pyridyl) ethoxy groups 
show hypoglycemic and hypolipidemic activity and they are useful as medicines. 

[0003] And, as methods of producing such thiazolidinedione derivatives as above, those described in. for example, 
15 (1) JP-A S63(1988)-139182 (EP-A 257781), (2) Chem. Pharm. Bull., 39, 1440(1991) or (3) JP-A H5(1 993)-1 12483 
(EP-A 506273) are known. 

[0004] In the above-mentioned (1), as a method of producing a benzaldehyde compound, the starting compound of 
the above-described thiazolidinedione derivatives, there is described a method which comprises allowing 2-(2-pyridyl) 
ethyl alkane (or allene) sulfonate compound to react with p-hydroxybenzaldehyde in a solvent as exemplified by aliphat- 

20 ic halogenated hydrocarbons, aromatic hydrocarbons, ethers, water, ethyl acetate and dimethylformamide, or in a 
suitable mixture of them in the presence of a base. When the reaction is conducted in a non-aqueous organic solvent, 
among these solvents, it takes a relatively long period of time for completing the reaction. And, due to p-elimination 
reaction as the side reaction. 2-vinyl pyridine is produced prevalently to lower the yield and purity of the object ben- 
zaldehyde compound, exerting undesirable influence on the yield and quality of the products in the subsequent reaction 

25 steps. On the other hand, in the case of conducting the reaction in the two-layer system of the above organic solvent 
and water, it is necessary to allow a phase-transfer catalyst to exist in the reaction system. Besides, since the solvent 
employed is not homogeneous, control of stirring conditions is difficult to make the yield and purity of the object ben- 
zaldehyde compound relatively low, thus the method disclosed in (1 ) above is hardly considered industrially advanta- 
geous one. 

30 [0005] Likewise, in the method described in the above (2), since the reaction is conducted in the two-layer system 
of methylene chloride and water, use of benzyl tributyl ammonium chloride is required as a phase-transfer catalyst. 
Besides, since the solvent employed is not homogeneous, control of stirring conditions is difficult, and the method can 
hardly considered industrially advantageous one. 

[0006] In the method described in the above (3), since an alkali metal salt or alkaline earth metal salt of p-hydroxy- 
35 benzaldehyde is employed as a starting compound, a step for isolatingsuch a starting compound in advance is required. 
[0007] Therefore, it has been desired to provide a more convenient method of producing benzaldehyde compounds 
useful as starting compounds for synthesizing thiazolidinedione derivatives showing hypoglycemic and hypolipidemic 
activity in a higher yield and quality. 

40 SUMMARY OF THE INVENTION 

[0008] Under such circumstances as above, the present inventors have conducted diligent studies to find that the 
object benzaldehyde compounds can be produced in a high yield and quality and conveniently by employing, as the 
reaction solvent, lower alcohols and a mixture solvent of such a lower alcohol with another organic solvent. 
45 [0009] Namely, the present invention relates to a method of producing a compound represented by the formula: 



50 




(III) 



wherein R 1 stands for hydrogen or an optionally substituted alkyl or acyl group, which comprises reacting a compound 
55 represented by the formula: 



2 
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t V-ch 2 ch 2 oso 2 r 2 



wherein R 1 is of the same meaning as defined above, and R 2 stands for an optionally halogenated alkyl group or an 
optionally substituted phenyl group with a compound represented by the formula: 

w 




(II) 



15 

in a alcohol or in a mixture of a C,_ 4 alcohol and an organic solvent other than alcohol, and in the presence of an 
alkali metal carbonate or alkaline earth metal carbonate. 

20 DETAILED DESCRIPTION OF THE INVENTION 

[0010] Examples of the alkyl group in the "optionally substituted alkyl group" shown by R 1 in the formulae (I) and (III) 
include C-,_ 4 straight-chain or branched alkyl groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t- 
butyl. As the alkyl group, methyl and ethyl are preferable, especially ethyl is preferable. 
25 [001 1] Examples of the acyl group in the "optionally substituted acyl group" shown by R 1 include Ci_ 4 alkanoyl groups 
such as formyl, acetyl, propionyl, butyryl and isobutyryl. As the acyl group, formyl and acetyl are preferable, especially 
acetyl is preferable. 

[0012] And, examples of the substituents in the "optionally substituted alkyl group" and "optionally substituted acyl 
group" include optionally protected hydroxyl groups and optionally protected carboxyl groups. 

30 [0013] As the hydroxyl- or carboxyl-protecting group, any one can be employed so long as it does not exert any 
undesirable effect on the reaction, which is exemplified by those described in, e.g. "Protective Groups in Organic 
Synthesis, the second edition" authored by Greene-Wats, John Wily, (1991). Specifically, as the hydroxyl-protecting 
group, use is made of, for example, methoxymethyl, methoxyethoxymethyl, trimethyl silyl, t-butyl dimethyl silyl, 2-tet- 
rahydropyranyl, benzyl and p-nitrobenzyl; and as the carboxyl-protecting group, use is made of, for example, meth- 

35 oxymethyl, methoxyethoxymethyl, trityl, benzhydryl, benzyl, p-nitrobenzyl and t-butyl. 

[0014] R 1 is preferably hydrogen or a C|_ 4 alkyl group, more preferably ethyl. The position on which R 1 is substituted 
maybe any of 3-, 4-, 5- or6-position of the pyridine ring, preferably 5-position. Especially preferable R 1 is 5-ethyl group. 
[0015] In the formula (I), as the alkyl group in the "optionally halogenated alkyl groups" shown by R 2 , use is made 
of the same ones in R 1 described above. And, as the halogen atom in the "optionally halogenated alkyl groups" shown 

40 by R 2 , mention is made of, for example, chlorine, fluorine and bromine. 

[0016] As the substituent in the "optionally substituted phenyl group" shown by R 2 , mention is made of, for example, 
C|_3 alkyl groups (e.g. methyl, ethyl, n-propyl, isopropyl), alkoxy groups (e.g. methoxy, ethoxy, propoxy, isopro- 
poxy), nitro group and halogen atoms (e.g. chlorine, fluorine, bromine). The said substituent is preferably C-^. 3 alkyl 
groups, more preferably methyl group. 

45 [0017] R 2 is preferably 1) C-|_ 4 alkyl groups or 2) phenyl group optionally substituted with a C-1.3 alkyl group; more 
preferably methyl group or p-tolyl group; especially preferably methyl group. 

[0018] In the method of this invention, the lower alcohol employable as the reaction solvent includes C,_ 4 straight- 
chain or branched alcohol, for example, methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, 2-methyl- 
1-propanol and 2-methyl-2-propanol. Preferable examples of the said lower alcohol include straight-chain or 
so branched alcohol. Use of these 0^3 straight-chain or branched alcohol also facilitates operations in the subsequent 
condensation of a reaction mixture containing the compound (III) obtained afterthe reaction. The lower alcohol is more 
preferably methanol, ethanol or 2-propanol; especially preferably ethanol or 2-propanol. 

[0019] The volume of the lower alcohol to be employed ranges, relative to one weight part of the compound (I), 
usually from 3 to 50 weight parts, preferably from 3 to 30 weight parts, especially preferably from 3 to 20 weight parts. 
55 [0020] In the present invention, the reaction may optionally be conducted in the co-existence of an organic solvent 
other than alcohol (hereinafter sometimes simply referred to as "organic solvent"). As the organic solvent, any one 
which does not exert adversely on the reaction can be employed, which is specifically exemplified by aromatic hydro- 
carbons such as benzene, toluene and xylene; aliphatic hydrocarbons such as hexane, pentane and heptane; esters 
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such as ethyl acetate and butyl acetate; ethers such as diethyl ether, diisopropyl ether, t-butyl methyl ether, tetrahy- 
drofuran and dioxane; ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone; aliphatic halogenated 
hydrocarbons such as methylene chloride, chloroform and ethane dichloride; nitriles such as acetonitrile; and amides 
such as N,N-dimethylformamide. The said organic solvents include preferably aromatic hydrocarbons, aliphatic hydro- 
5 carbons, esters, ethers, ketones, nitriles or amides; more preferably toluene, hexane, ethyl acetate, diisopropyl ether 
or t-butyl methyl ether; especially preferably toluene or ethyl acetate. 

[0021] When the reaction is conducted in the co-existence of the organic solvent other than alcohol, a mixture of a 
lower alcohol and the organic solvent in an optional ratio can be employed. In this case, the lower alcohol in the total 
solvent (a mixture of the lower alcohol and an organic solvent other than alcohol) is used in a ratio of not less than 30 
10 volume %, preferably not less than 40 volume %, especially preferably not less than 50 volume %, relative to the total 
solvent. And, the volume of the mixture solvent of a lower alcohol and the organic solvent is substantially the same as 
that when the above-mentioned lower alcohol is used singly. Incidentally, the time of adding organic solvent is not 
specifically restricted. 

[0022] In the present invention, as the alkali metal or alkaline earth metal carbonate (hereinafter simply referred to 
15 as "carbonate"), mention is made of potassium carbonate, sodium carbonate, calcium carbonate, magnesium carbon- 
ate, sodium hydrogencarbonate and potassium hydrogencarbonate. The said carbonate is preferably the carbonate 
of an alkali metal. As the alkali metal carbonate, potassium carbonate is preferably mentioned. 
[0023] The amount of the carbonate to be employed ranges from usually 1 to 5, preferably 1 to 3, especially preferably 
1 to 2 times mol. as much, relative to the compound (I). 
20 [0024] In the present invention, the amount of the compound (II), which is the starting compound, to be employed 
ranges from usually 1 to 5, preferably 1 to 3, especially preferably 1 to 2 times mol. as much, relative to the compound (I). 
[0025] The reaction temperature in the method of this invention ranges usually from 20 to 1 20°C, preferably from 50 
to 100°C, especially preferably from 70 to 90°C. 

[0026] The reaction time in the method of this invention ranges usually from 1 to 15 hours, preferably from 1 to 10 
25 hours. 

[0027] In the present invention, the reaction is conducted preferably in the presence of water. In this case, the volume 
ratio of water to the solvent (the solvent using a lower alcohol singly, or a mixture of a lower alcohol and the organic 
solvent) ranges, for example, from 1 to 1 0 volume. %, preferably from 1 to 5 volume %. And, the time of adding water 
is not specifically restricted. 

30 [0028] In the case where the method of this invention is conducted, for example, on an industrial scale, i.e. on a 
scale of treating a relatively large amount, since the starting compound is used in a relatively high concentration, it is 
often the case that the fluidity of the reaction mixture is reduced to make the control of stirring conditions difficult. In 
such a case as above, addition of water to the reaction system improves the fluidity of the reaction mixture to make 
the control of stirring conditions easy. As a result, even when the reaction is conducted in a relatively large scale, a 

35 relatively high yield and purity of the object compound can be maintained. 

[0029] In the method of this invention, especially the reaction is preferably conducted at 70 to 90°C, in a solvent 
comprising ethanol or 2-propanol, in the presence of potassium carbonate with water added in an amount of 1 to 1 0 
volume % relative to the solvent. 

[0030] The compound (III) to be produced by the method of this invention can be isolated and purified by means of 
40 a conventional isolating and refining means such as concentration, concentration under reduced pressure, solvent- 
extraction, crystallization, phasic-transfer or chromatography. 

[0031] In the method of this invention, since the compound (III) of a remarkably high quality is obtained, it can be 
used for the subsequent reaction without isolation and purification. 

[0032] In the present invention, the compound (I), which is the starting compound, can be produced by the method 
45 described in, for example, JP-A S63(1988)-139182 (EP-A 257781) and JP-A H5(1 993)-1 12483 (EP-A 506273). 

[0033] The compound (III) produced by the method of this invention, e.g. 4-[2-(5-ethyl-2-pyridyl)ethoxy]benzalde- 
hyde, can be led to a compound having hypoglycemic and hypolipidemic activities, e.g. 5-[4-[2-(5-ethyl-2-pyridyl) 
ethoxy]benzyl]-2,4-thiazolidinedione, by subjecting the compound (III), in accordance with the method described in, 
for example, JP-A S63(1988)-139182 (EP-A 257781), to condensation with 2,4-thiazolidinedione in the presence of a 
so suitable base, then subjecting further the condensate to reduction. 

[0034] In the following manner, compound (III) is subjected to condensation with 2,4-thiazolidinedione to produce 
compound (IV), which is then subjected to reduction to produce compound (V). 



55 
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Compound (III) 



10 

Rcducti' 



15 




[0035] Condensation is carried out in the above-described lower alcohol or organic solvent in the presence of a base. 

20 [0036] Examples of the base include amines such as ammonia, methylamine, ethylamine, butylamine, pyrrolidine, 
piperidine, morpholine, piperazine, diethylamine, diisopropylamine and triethylamine; sodium alkoxides such as sodium 
methoxide and sodium ethoxide; alkali metal carbonate such as potassium carbonate and sodium carbonate; alkali 
metal hydride such as sodium hydride; alkali metal acetate such as sodium acetate and potassium acetate. These 
bases can be used as a mixture thereof in a given ratio. 

25 [0037] The amount of the base to be employed ranges usually from 0.05 to 2.0, preferably from 0.3 to 1 .5 times mol., 
relative to the compound (III). 

[0038] The amount of the 2,4-thiazolidinedione to be employed ranges usually from 1 to 5, preferably from 1 to 3 
times mol,, relative to the compound (III). 

[0039] The reaction temperature in the condensation ranges usually from 40°C to reflux temperature, preferably from 
30 60°C to reflux temperature. 

[0040] The reaction time in the condensation ranges usually from 0.5 to 50 hours, preferably from 1 to 1 0 hours. 
[0041] Reduction is carried out by catalytic hydrogenation in the above-described lower alcohol or organic solvent 
in the presence of a catalyst. 

[0042] Examples of the catalyst includes palladium black, palladium-carbon, palladium-barium sulfate, palladium- 
's barium carbonate, platinum oxide, platinum-carbon. 

[0043] The reaction temperature in the reduction ranges usually from 0 to 1 80°C, preferably from 50 to 120°C. 

[0044] The reaction time in the reduction ranges usually from 0.5 to 50 hours, preferably from 1 to 10 hours. 

[0045] Although the reduction proceeds in a normal pressure, it is preferable to conduct the reduction under the 

pressure of not more than 150 kg/cm 2 , preferably under the pressure ranging from 5 to 100 kg/cm 2 . 
40 [0046] Further, the reduction may be conducted in the presence of hydrochloric acid. In this case, the amount of 

hydrochloric acid to be employed ranges usually from 0.5 to 5, preferably from 0.5 to 1 .5, more preferably from 0.5 to 

1.1 times mol., relative to the compound (IV). 

[0047] By the method of this invention, since the compound (III) can be produced in a high purity and in a high yield, 
the reaction mixture containing the compound (III) can be used for the subsequent reactions, i.e. condensation and 

45 reduction without purification. 

[0048] The compound (v) which is obtained in the above-described manner, especially 5-[4-[2-(5-ethyl-2-pyridyl) 
ethoxy]benzyl]-2,4-thiazolidinedione is processed into hydrochloride by a per se known method, which is mixed with 
a physiologically acceptable carrier, excipient, binder, diluent, etc. And the mixture is administered either orally or non- 
orally as a pharmaceutical composition. 

so [0049] The dosage form for said pharmaceutical composition includes such oral dosage forms as granules, powders, 
tablets, capsules, syrups, emulsions, suspensions, etc. and such non-oral dosage forms as injections (e.g. subcuta- 
neous, intravenous, intramuscular and intraperitoneal injections), drip infusions, external application forms (e.g. nasal 
spray preparations, transdermal preparations, ointments, etc.), and suppositories (e.g. rectal and vaginal supposito- 
ries). 

55 [0050] These dosage forms can be manufactured by the per se known technique conventionally used in pharma- 
ceutical procedures. The specific manufacturing procedures are as follows. 

[0051] To manufacture an oral dosage form, an excipient (e.g. lactose, sucrose, starch, D-mannitol, etc)., a dis- 
integrator (e.g. calcium carbonate, starch, carboxymethylcellulose calcium (carmellose calcium), low substituted hy- 
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droxypropylcellulose,crosscarmellose sodium, carboxymethyl starch sodium, light anhydrous silicic acid, etc.). a binder 
(e.g. pregelatinized starch, powdered acacia, carboxymethylcellulose, hydroxypropylcellulose, hydroxypropylmethyl- 
cellulose, polyvinylpyrrolidone, crystalline cellulose, etc.), and a lubricant (e.g. talc, magnesium stearate, calcium stea- 
rate, colloidal silica, polyethylene glycol 6000, etc.), for instance, are added to the active component and the resulting 
5 composition is compressed. Where necessary, acids such as hydrochloric acid, phosphoric acid, malonic acid, succinic 
acid, DL-malic acid, tartaric acid, maleic acid, fumaric acid, citric acid and etc.; and bases such as sodium carbonate, 
sodium hydrogencarbonate, sodium citrate, sodium tartrate and etc. may be added to the oral dosage forms for the 
purpose of promoting dissolution of the active component. 

[0052] The oral dosage forms may be coated, by the per se known technique, for masking the taste or for enteric 
10 dissolution or sustained release. The coating material that can be used includes, for instance, enteric film coating 
polymers such as cellulose acetate phthalate, methacrylic acid copolymer L, methacrylic acid copolymer LD, meth- 
acrylic acid copolymer S, hydroxypropylmethylcellulose phthalate, hydroxypropylmethylcellulose acetate succinate, 
carboxymethylethylcellulose, and etc.; gastric film coating polymers such as polyvinylacetal diethylaminoacetate, ami- 
noalkyl methacrylate copolymer E, and etc.; water soluble polymer such as hydroxypropylcellulose, hydroxypropyl- 
15 methylcellulose, and etc.; water insoluble polymers such as ethylcellulose, aminoalkyl methacrylate copolymer RS, 
ethylacrylate methylmethacrylate copolymer, and etc.; wax, and etc. In the process of coating, plasticizers such as 
polyethyleneglycol and etc., and shading agents such as titanium dioxide, diiron trioxide and etc. may be used along 
with the above-described coating materials. 

[0053] Injections can be manufactured typically by the following procedure. The active component is dissolved, sus- 
20 pended or emulsified in an aqueous vehicle (e.g. distilled water, physiological saline, Ringer's solution, etc.) or an oily 
vehicle (e.g. vegitable oil such as olive oil, sesame oil, cottonseed oil, corn oil, etc.; propylene glycol, etc.) together 
with a dispersant (e.g. Tween 80 (Atlas Powder, U.S.A.), HCO 60 (Nikko Chemicals, Japan), polyethylene glycol, 
carboxymethylcellulose (carmellose), sodium alginate, etc.), a preservative (e.g. methyl p-hydroxybenzoate, propyl p- 
hydroxybenzoate, benzyl alcohol, chlorobutanol, phenol, etc.), an isotonizing agent (e.g. sodium chloride, glycerol, D- 
25 sorbitol, D-mannitol, xylitol, glucose, fructose, etc.) and other additives. If desired, a solubilizer (e.g. sodium salicylate, 
sodium acetate, etc.), a stabilizer (e.g. human serum albumin), an analgesic agent (e.g. propylene glycol, lidocaine 
hydrochloride, benzyl alcohol, etc.) and other additives can also be added. 

[0054] A dosage form for external application can be manufactured by processing the active component into a solid, 
semi-solid or liquid composition. To manufacture a solid composition, for instance, the active component, either as it 
30 is or in admixture with an excipient (e.g. lactose, D-mannitol, starch, crystalline cellulose, sucrose, etc.), a thickener 
(e.g. natural gums, cellulose derivatives, acrylic polymers, etc.), etc., are processed into powders. The liquid compo- 
sition can be manufactured in substantially the same manner as the injections mentioned above, The semi-solid com- 
position is preferably provided in a hydrous or oily gel form or an ointment form. These compositions may optionally 
contain a pH control agent (e.g. phosphoric acid, citric acid, hydrochloric acid, sodium hydroxide, etc.), and a preserv- 
es ative (e.g. p-hydroxybenzoic acid esters, chlorobutanol, benzalkonium chloride, etc.), among other additives. 

[0055] Suppositories can be manufactured by processing the active component into an oily or aqueous composition, 
whether solid, semi-solid or liquid. The oleaginous base that can be used includes, for instance, higher fatty acid 
glycerides [e.g. cacao butter, Witepsols (huels Aktiengesellschaft, Germany), etc.], medium-chain fatty acid triglycer- 
ides [e.g. Migriols (huels Aktiengesellschaft, Germany), etc.], vegetable oils (e.g. sesame oil, soybean oil, cottonseed 
40 oil, etc.), etc. The water-soluble base includes, for instance, polyethylene glycols, propylene glycol, etc. The hydrophilic 
base includes, for instance, natural gums, cellulose derivatives, vinyl polymers, and acrylic polymers, etc. 
[0056] The pharmaceutical composition is low in toxicity and can be safely used in mammals (e.g. humans, mice, 
rats, rabbits, dogs, cats, bovines, horses, swines, monkeys) as an insulin sensitivity enhancer, especially a pharma- 
ceutical composition for prophylaxis and treatment of diabetes. 
45 [0057] The dosage of the pharmaceutical composition can be selected appropriately according to the recipient, the 
recipient's age and body weight, current clinical status, administration time, dosage form, and method of administration, 
among other factors. For example, the dosage for an adult can be selected from the oral dose range of 0.01 to 1 0 mg/ 
kg body weight, preferably 0.05 to 1 0 mg/kg boday weight, more preferably 0.05 to 5 mg/kg body weight; or the parenter- 
al dose range of 0.005 to 10 mg/kg body weight, preferably 0.01 to 10 mg/kg body weight, more preferably 0.01 to 1 
so mg/kg body weight. The preferred frequency of administration is 1 to 3 times a day. 

[0058] The present invention is hereinafter described in more detail by means of the following Reference Examples, 
Working Examples and Comparative Examples. It should be understood, however, that this invention is not restricted 
to these examples. 

[0059] Elution in the column chromatography in Reference Examples, Working Examples and Comparative Exam- 
55 pies was conducted under observation by TLC (Thin Layer Chromatography). In the observation of TLC, as the TLC 
plate, Kieselguhr 60F 254 manufactured by Merck & Co. was employed, as the developing solvent, the solvent used as 
eluent in the column chromatography was employed, and as detecting method, the UV detector (detecting wavelength: 
254 nm) was employed. As silica gel for the column, Kieselguhr 60 (70 to 230 mesh) manufactured by Merck & Co, 
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was employed. 

[0060] Incidentally, the abbreviations used in Reference Examples and Working Examples have the following mean- 
ings, s: singlet, d: doublet, t: triplet, q: quartet, d-d: double doublet, m: multiplet, Br: broad, J: coupling constant, Hz: 
Hertz, CDCI 3 : heavy chloroform, TMS: tetramethyl silane, DMSO-d s : heavy dimethyl sulfoxide. 

5 

Reference Example 1 

Production of 2-(5-ethyl-2-pyridyl)ethyl methanesulfonate [hereinafter simply referred to as compound (a)] 

10 [0061] 2-(5-Ethyl-2-pyridine)ethanol (100 mmol., 15.1 g) was mixed with methylene chloride (150 ml), to which was 
added at room temperature triethylamine (120 mmol., 10.4 g). The mixture was cooled, to which was added dropwise 
at inner temperatures of about 10°C methanesulfonyl chloride (103 mmol., 13.7 g). Then, the reaction was allowed to 
proceed for 3 hours at room temperature. After completion of the reaction, water (1 00 ml) was added to the reaction 
mixture. The organic layer and the aqueous layer were separated from each other. The aqueous layer was further 

15 subjected to extraction with methylene chloride (50 ml x 2). The organic layers were combined, washed with a saturated 
aqueous solution of sodium hydrogencarbonate (100 ml) and a saturated aqueous solution of sodium chloride (100 
ml), successively, dried over anhydrous sodium sulfate and, then, concentrated under reduced pressure to afford the 
compound (a) (22.0 g) (yield 97.0%). 

1 H-NMR(CDCI 3 ,TMS,300MHz) S(ppm): 1 .24(3H,t,J=7.6Hz), 2.64(2H,q,J=7.6Hz), 2.92(3H,s), 3.20(2H,t,J=6.5Hz), 4.64 
20 (2H,t,J=6.5Hz), 7.1 6(1 H,d,J=7.9Hz), 7.49(1 H,d-d,J=7.9Hz&2.2Hz), 8.40(1 H,d,J=2.2Hz) 
IR(Neat)vcm- 1 : 1602, 1570, 1490, 1354, 1176 

Reference Example 2 

25 Production of 2-(5-ethyl-2-pyridyl)ethyl p-toluenesulfonate [hereinafter simply referred to as compound (a')] 

[0062] A mixture of 2-(5-ethyl-2-pyridine)ethanol (200 mmol., 30.2 g) and tetrahydrofuran (134 ml) was cooled to 
10°C, to which was added a solution of sodium hydroxide (710 mmol., 2B.4 g) in water (134 ml). This mixture was 
further cooled, to which was added dropwise, at inner temperatures ranging from 0 to 5°C, a solution of p-toluenesul- 

30 fonyl chloride (258 mmol., 49.2 g) in tetrahydrofuran (202 ml), followed by allowing the reaction to proceed for further 
two hours at the same temperature range. After completion of the reaction, ice-water (400 ml) and ethyl acetate (400 
ml) were added to the reaction mixture. The organic layer and the aqueous layer were separated from each other. The 
aqueous layer was subjected to further extraction with ethyl acetate (200 ml). The organic layers were combined and 
washed with water (400 ml x 3), which was dried over anhydrous sodium sulfate, followed by concentration under 

35 reduced pressure to afford the compound (a') (59.9 g) (yield 98.1%). 

1 H-NMR(CDCI 3 ,TMS,90MHz) 5(ppm): 1 ,22(3H,t,J=7.2Hz), 2.42(3H,s), 2.62(2H,q : J=7.2Hz), 3.09(2H,t,J=6.3Hz), 4.42 
(2H,t,J=6.3Hz), 7.07(1 H,d,J=7.2Hz), 7.29(2H,d,J=8.1Hz), 7.42(1 H,d-d,J=7.2Hz&1 .8Hz), 7.71 (2H,d,J=8.1 Hz), 8.27 
(1 H,d,J=2.2Hz) 

IR(Neat)v cm" 1 : 1605, 1500, 1362, 1176 

40 

Reference Example 3 

Production of a toluene solution of the compound (a) 

45 [0063] 2-(5-Ethyl-2-pyridine)ethanol (622 mmol., 94.1 g) was mixed with toluene (400 ml). To the mixture were added, 
at room temperature, triethylamine (622 mmol. , 62.8 g) and toluene (300 ml). The mixture was cooled with ice, to which 
was added dropwise, at inner temperatures around 10 = C, methanesulfonyl chloride (676 mmol., 77.4 g) over 30 min- 
utes. The reaction mixture was warmed to inner temperature of 30°C over 15 minutes. The reaction was further allowed 
to proceed for 5 hours at the same temperature. After completion of the reaction, the reaction mixture was washed 

so with water (450 ml x 2), which was concentrated under reduced pressure to leave a toluene solution (273.4 g). The 
solution was diluted with toluene to give a toluene solution (600.9 g) of the compound (a), quantitatively. 

Reference Example 4 

55 Production of 5-[4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]-2,4-thiazolidinedione [hereinafter simply referred to as 
compound (d)] 

[0064] The crude compound (c) produced in Working Example 4 described later [70.0 g, 62.1 g(243 mmol) when 
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calculated in terms of pure compound], 2.4-thiazolidinedione (641 mmol. 75.1 g) and ethanol (1800 ml) were mixed. 
To this solution were added, at room temperature, piperidine (203 mmol., 17.3 g) and ethanol (230 ml). The mixture 
was heated under reflux for 5 hours at an inner temperature of 79°C. After completion of the reaction, the reaction 
mixture was cooled to 1 0°C over a period of 3 hours. Then , the resulting crystalline precipitate was collected by filtration, 

5 which was washed with ethanol (300 ml) of 1 0°C to give crude crystals of the compound (d). To the crude crystals was 
added ethanol (2600 ml). The mixture was stirred while heating under reflux, which was further cooled to 10°C, followed 
by stirring for 1 .5 hour at the same temperature. The resulting crystalline product was collected by filtration, washed 
with ethanol (250 ml) and dried under reduced pressure to afford the compound (d) (66.3 g) [theyieldfrom the compound 
(c) was 77.0%, and the overall yield from 2-(5-ethyl-2-pyridine)ethanol was 61 .4%]. 

10 Spectrum data of the compound (d): 

1 H-NMR(DMSO-d 6 ,TMS,90MHz) S(ppm): 1 ,14(3H,t,J=7.2Hz), 2.56(2H,q,J=7.2Hz), 3.1 6(2H,tJ=6.3Hz), 4.45(2H,t, 
J=6.3Hz), 7.08(2H,d,J=9.0Hz), 7.28(1 H,d,J=8.1 Hz), 7.49-7.65(3H,m), 7.73(1 H,s), 8.38(1 H,d,J=2.2Hz) 
IR(Neat)vcnr 1 : 1708, 1602, 1512, 1258, 1182 
MS(EI) (M+) 354 

15 



Elemental Analysis for: C 19 H 1 


N 2 0 3 S 




Calcd. 


C; 64.39, H;5.12, 


N; 7.90, 


S; 9.05 


Found 


C 64 .14, H 4.91 


N; 7.94, 


S; 9.11 



20 

Reference Example 5 

Production of a toluene solution of the compound (a) 

25 [0065] 2-(5-Ethyl-2-pyridine)ethanol (200 mmol., 30.2 g) was mixed with toluene (224 ml), to which was added tri- 
ethylamine (210 mmol., 21 .3 g) at room temperature. This mixture solution was cooled, to which was added dropwise 
at inner temperatures of about 10°C methanesulfonyl chloride (218 mmol., 25.0 g) over a period of 50 minutes. Then, 
the reaction was allowed to proceed for one hour at an inner temperature of 30°C. After completion of the reaction, 
the reaction mixture was washed with water (1 45 ml x 2) to give a toluene solution of the compound (a) (237 g) quan- 

30 titatively. 

Reference Example 6 
Production of the compound (d) 

[0066] The crude compound (c) produced in Working Example 5 described later [49.1 g, 38.8 g (152 mmol)when 
calculated in terms of pure compound] was mixed with 2,4-thiazolidinedione (182 mmol., 21.3 g) and methanol (624 
ml). To this solution was added pyrrolidine (153 mmol., 10.9 g) at room temperature, and the reaction was allowed to 
proceed under stirring for 5 hours at an inner temperature of 45°C. After completion of the reaction, the reaction mixture 

40 was cooled to 40°C, to which was added dropwise cone, hydrochloric acid (148 mmol., 15.0 g) over a period of 30 
minutes. The mixture was aged at the same temperature, and for further one hour at 15°C. The resulting crystalline 
precipitate was collected by filtration and washed with methanol (235 ml) to give crude crystals of the compound (d). 
To the crude crystals were added methanol (843 ml), water (59 ml) and triethylamine (243 mmol., 24.6 g). The mixture 
was stirred at 55°C to make a solution. The solution was then cooled to 40°C, to which was added dropwise cone. 

45 hydrochloric acid (148 mmol., 15.0 g) over a period of 30 minutes. Then, the mixture was aged for 30 minutes at the 
same temperature and for further one hour at 5°C. The resulting crystalline precipitate was collected by filtration and 
washed with ethanol (202 ml), followed by drying under reduced pressure to afford the compound (d) (53.0 g). [The 
yield from the compound (c) was 95.0%, and the overall yield from 2-(5-ethyl-2-pyridine)ethanol was 75.0%). 



Elemental Analysis for: C 19 H 18 N20 3 S 


Calcd. 
Found 


C; 64.39, H;5.12, N; 7.90, S; 9.05 
C; 64.32, H;5.01, N; 7.98, S; 9.26 



55 
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Reference Example 7 

Production of 5-[4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-2,4-thiazolidinedione [hereinafter simply referred to as 
compound (e)] 

5 

[0067] A IL-autoclave was charged with the compound (d) (84.6 mmol., 30 g), 5% palladium-carbon (50% hydrous, 
30 g) and 1 ,4-dioxane (580 ml). Catalytic hydrogenation was conducted for 5 hours at 110°C under hydrogen pressure 
of 50 Kg/cm 2 . After completion of the reaction, the catalyst was filtered off when hot. The catalyst was washed with 
1 ,4-dioxane (1 90 ml). The filtrate and the washing were combined and concentrated to a volume of 520 ml, followed 
10 by stirring for one hour at room temperature. The resulting crystalline product was collected by filtration, which was 
washed with 1 ,4-dioxane (95 ml) and ethanol (200 ml), successively. To this wet crystalline product was added 1 ,4-di- 
oxane (400 ml), which was stirred under heating to dissolve the crystals, followed by stirring for 30 minutes at 90°C. 
The solution was stirred for further one hour at room temperature. The resulting crystalline product was washed with 
1 ,4-dioxane (48 ml) and ethanol (200 ml), successively, followed by drying under reduced pressure to afford the corn- 
's pound (e) (20.6 g). 

iH-NMR(DMSO-d 6 ,TMS,300MHz) S(ppm): 1 18(3H,t,J=7.6Hz), 2.59(2H,q,J=7.6Hz), 3.00-3.35(4H,m), 4.30(2H,t, 
J=6.6Hz), 4.86(1 H,d-d,J=9.0Hz&4.3Hz), 6.86(2H,d,J=8.5Hz), 7.14(2H,d,J=8.5Hz), 7.27(1 H,d,J=8.0Hz), 7.57(1 H,d-d, 
J=8.0Hz&2.1Hz), 8.36(1 H,d,J=2.1 Hz), 11.99(1H,br) 
IR(KBr)vcrrv 1 : 1706, 1514, 1254 

20 

Reference Example 8 

Production of the compound (e) 

25 [0068] Substantially the same reaction as in Reference Example 7 was conducted, excepting using 1 0% palladium- 
carbon (50% hydrous, 22.5 g) in place of 5% palladium-carbon (50% hydrous, 30 g) and conducting the reaction under 
hydrogen pressure of 8.5 Kg/cm 2 instead of 50 Kg/cm 2 , to afford the compound (e) (22.0 g). 

Reference Example 9 

30 

Production of the compound (e) 

[0069] A 1 L-autoclave was charged with the compound (d) (84.6 mmol., 30 g), 5% palladium-carbon (50% hydrous, 
30 g) and tetrahydrofuran (600 ml). Catalytic hydrogenation was conducted for 5 hours at 110°C under hydrogen 

35 pressure of 50 Kg/cm 2 . After completion of the reaction, the catalyst was filtered off when hot, which was further washed 
with tetrahydrofuran (100 ml). The filtrate and the washing were combined and concentrated to a volume of 600 ml, 
followed by stirring for one hour at temperatures ranging from 0 to 10°C. The resulting crystalline product was collected 
by filtration and washed with tetrahydrofuran of 1 0°C (1 00 ml). To this wet crystalline product was added tetrahydrofuran 
(1000 ml). The mixture was stirred while heating under reflux, which was left standing for cooling to room temperature. 

40 The solution was stirred for further one hour at temperatures ranging from 0 to 1 0°C. The resulting crystalline product 
was collected by filtration, which was washed with 10% tetrahydrofuran (100 ml), followed by drying under reduced 
pressure to afford the compound (e) (19.2 g). 

Reference Example 1 0 

45 

Production of hydrochloride of the compound (e) 

[0070] A 200 ml capacity four-necked flask was charged with the compound (e) produced in Reference Example 7 
(9.0 g) and ethanol (94 ml). The mixture was stirred for 30 minutes under reflux, which was gradually cooled to room 

so temperature, followed by stirring for further 30 minutes at the same temperature. The suspending crystals were col- 
lected by filtration and washed with ethanol (21 ml). Then, a 200 ml capacity four-necked flask was charged with the 
wet crystals and an ethanol solution of 10% hydrogen chloride gas (190 ml). The mixture was heated under reflux to 
make a solution, to which was added chelate resin (1.8 g). The mixture was stirred for one hour, to which was further 
added activated carbon (0.83 g). The mixture was stirred for 30 minutes, followed by filtering off the catalyst when hot. 

55 The catalyst was washed with ethanol (36 ml). The filtrate and the washing were combined and dissolved under reflux, 
followed by leaving standing for cooling to room temperature. The solution was aged for further one hour. The resulting 
crystalline product was collected by filtration, washed with ethanol (21 ml) and dried under reduced pressure to afford 
hydrochloride of the compound (e) (8.00 g). 
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1 H-NMR(DMSO-d 6 ,TMS,500MHz) S(ppm): 1 .23(3H,t,J=7.7Hz), 2.79(2H,q,J=7.7Hz), 3.06(1H,d-d,J=14.IHz&9.0Hz), 
3.29(1 H,d-d,J=1 4.1 Hz&4.3Hz), 3.50(2H,t,J=6.4Hz), 4.40(2H,t,J=6.4Hz), 4.87(1 H,d-d,J=9.0Hz&4.3Hz), 6.88(2H,d, 
J=8.6Hz), 7.15(2H,d,J=8.6Hz), 7.97(1 H,d,J=8.1 Hz), 8.41 (1 H,d-d,J=8.1 Hz&2.0Hz), 8.72(1 H,d,J=2.0Hz), 12.03(1H,br) 
IR(KBr) v cm -1 : 1746, 1694, 1512, 1246 
MS(EI) (M+) 356 



Elemental Analysis for: C ig H 2 iN20 3 SCI 



Calcd. 
Found 



C; 58.08, H;5.39, N; 7.13, S;8.16, CI; 9.02 
C; 58.24, H; 5.37, N; 7.14, S; 8.15, CI; 9.00 



Reference Example 11 

Production of hydrochloride of the compound (e) 

15 

[0071] A 1 000 ml capacity four-necked flask was charged with the compound (e) produced in Reference Example 
7 (60.0 g) and 1N-HCI (360 ml). The mixture was stirred for 10 minutes at an inner temperature of 80°C. After the 
crystals were dissolved, insolubles were collected by filtration when hot, which were then washed with 1 N-HCI (70 ml). 
The filtrate and the washing were combined and stirred for 10 minutes at an inner temperature of 80°C to dissolve the 
20 crystals. The solution was gradually cooled to room temperature, which was aged for one hour at the same temperature. 
The resulting crystalline product was collected by filtration, washed with ethanol (140 ml) and dried under reduced 
pressure to afford hydrochloride of the compound (e) (56.4 g). 

Reference Example 12 

25 

Production of hydrochloride of the compound (e) 

[0072] A 1 000 ml four-necked flask was charged with the compound (e) produced in Reference Example 7 (60.0 g), 
2N-HCI (180 ml) and ethanol (180 ml). The mixture was stirred for 10 minutes while heating under reflux. After the 

30 crystals were dissolved, chelate resin (12.0 g) was added to the solution, and the mixture was stirred for one hour. To 
the mixture was further added activated carbon (4.15 g), which was stirred for 30 minutes, followed by filtering off the 
calalysl when hoi. The calalysl was washed with a mixture of 2N-HCI (35 ml) and ethanol (35 ml), The filtrate and the 
washing were combined and stirred for 1 0 minutes under reflux to dissolve crystals. The solution was cooled gradually 
to room temperature, which was aged for further one hour at the same temperature. The resulting crystalline precipitate 

35 was collected by filtration, washed with ethanol (140 ml) and dried under reduced pressure to give hydrochloride of 
the compound (e) (56.4 g). 

Reference Example 13 

40 Production of the compound (e) 

[0073] A 1 L-autoclave was charged with the compound (d) (63,48 mmol, 22.5 g), 20% palladium-carbon (50% hy- 
drous, 1 1 .25 g), 36% hydrochloric acid (5.45 ml) and methanol (423 ml). Catalytic hydrogenation was conducted for 6 
hours at 100°C under hydrogen pressure of 8.5 kg/cm 2 . After completion of the reaction, the catalyst was filtered off 

45 under pressure, which was washed with methanol (1155 ml). The filtrate and the washing were combined,which was 
adjusted to pH 6 with 10% aqueous solution of sodium hydroxide and concentrated to an amount of 712. 5 g, followed 
by stirring for one hour at about 5°C. The resulting crystalline product was collected by filtration and washed with 
methanol (225 ml). To this wet crystalline product was added tetrahyrofuran (360 ml). The mixture was suspended for 
30 minutes while heating under reflux, which was cooled to 5°C over 3 hours, followed by stirring for one hour at 5°C. 

so The resulting crystalline product was collected by filtration, which was washed with tetrahydrofuran (20.3 ml) and eth- 
anol (45 ml) successively, followed by drying under reduced pressure to afford the compound (e) (18.1 g). 

Reference Example 14 

55 [0074] A fluidized-bed granulating and drying machine (produced by Powerex, Japan) was charged with 2479.5 g 
of hydrochloride of the compound (e) (2250 g in terms of the compound (e)), 13930.5 g of lactose and 540 g of 
carmellose calcium, followed by mixing at the preheating temperature and spraying 7500 g of an aqueous solution 
containing 450 g of hydroxypropylcellulose to yield granules. 1 6820 g of the granules were processed with cutter-mill 
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(produced by Showa Kagaku Kikai Kousakusho, Japan) to yield milled granules. 16530 g of the milled granules, 513 
g of carmellose calcium and 57 g of magnesium stearate were mixed to yield lubricated powders by using tumbling 
mixer (produced by Showa Kagaku Kikai Kousakusho, Japan). 16800 g of the lubricated powders were tabletted by 
using tabletting machine (produced by Kikusui Seisakusho, Japan) to yield 140000 tablets having the following formula 
and each containing 15 mg of the compound (e). 



Formula per table (unit: mg): 


1) 


Hydrochloride of the compound (e) 


16.53 


2) 


Lactose 


92.87 


3) 


Carmellose calcium 


7.2 


4) 


Hydroxypropylcellulose 


3.0 


5) 


Magnesium stearate 


0.4 




Total 


120.0 



Reference Example 15 

[0075] In substantially the same manner as in Reference Example 14, 140000 tablets having the following formula 
and each containing 30 mg of the compound (e) were obtained. 



Formula per table (unit: mg): 


1) 


Hydrochloride of the compound (e) 


33.06 


2) 


Lactose 


76.34 


3) 


Carmellose calcium 


7.2 


4) 


Hydroxypropylcellulose 


3.0 


5) 


Magnesium stearate 


0.4 




Total 


120.0 



Reference Example 1 6 

[0076] In substantially the same manner as in Reference Example 15, 140000 tablets having the following formula 
and each containing 45 mg of the compound (e) were obtained. 



Formula per table (unit: mg): 


1) 


Hydrochloride of the compound (e) 


49.59 


2) 


Lactose 


114.51 


3) 


Carmellose calcium 


10.8 


4) 


Hydroxypropylcellulose 


4.5 


5) 


Magnesium stearate 


0.6 




Total 


180.0 



45 

Working Example 1 

Production of 4-[2-(5-ethyl-2-pyridyl)ethoxy]benzaldehyde [hereinafter simply referred to as compound (c)] 

50 [0077] The compound (a) produced in Reference Example 1 (43.6 mmol., 1 0.0 g) was mixed with p-hydroxybenzal- 
dehyde (74.1 mmol., 9.05 g), potassium carbonate (74.1 mmol., 10.2 g) and ethanol(50 volume %)/toluene(50 volume 
%) (100 ml). The mixture was heated for 5 hours at 80°C under reflux. After completion of the reaction, the reaction 
mixture was concentrated under reduced pressure. To the concentrate was added ethyl acetate. The mixture was 
washed with 0.2N aqueous solution of sodium hydroxide and water, successively, followed by separating. The organic 

55 layer was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The concentrate was pu- 
rified by subjecting to a silica gel column chromatography (eluent: toluene/ethyl acetate) to afford the compound (c) 
(yield 8.76 g, 78.9%). Spectrum data of the compound (c): 

1 H-NMR(CDCI 3 ,TMS,300MHz) 5(ppm): 1 27(3H,t,J=7.6Hz), 2.64(2H,q,J=7.6Hz), 3.27(2H,t,J=6.7Hz), 4.45(2H,t, 
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J=6.7Hz), 7.00(2H,d,J=8.8Hz), 7.20(1 H,d,J=7.9Hz), 7.48(1 H,d-d,J=7.9Hz&2.2Hz), 7.81 (2H,d,J=8.8Hz), 8.41 (1H,d, 
J=2.2Hz), 9.86(1 H,s) IR(Neat) v cm" 1 : 1692, 1602, 1578, 1258, 1162 

Working Example 2 

5 

Production of the compound (c) 

[0078] Substantially the same reaction as in Working Example 1 was conducted, excepting employing ethanol in 
place of ethanol(50 volume %)/toluene(50 volume %), to afford the compound (c) (yield 6.88 g, 62.0%). 

w 

Working Example 3 

Production of the compound (c) 

15 [0079] Substantially the same reaction as in Working Example 1 was conducted, excepting employing the compound 
(a') produced in Reference Example 2 (43.6 mmol., 13.3 g) in place of the compound (a) (43.6 mmol., 10.0 g) and 
using ethanol in place of ethanol(50 volume %)/toluene(50 volume %), to afford the compound (c) (yield 7.41 g, 66.8%). 

Working Example 4 

20 

Production of the compound (c) 

[0080] To 594.9 g (containing 620 mmol.) of a toluene solution of the compound (a) produced in Reference Example 
3 were added toluene (180 ml) ; p-hydroxybenzaldehyde (1054 mmol., 128.7 g) and ethanol (280 ml), which was made 

25 into a solution. To this solution were added potassium carbonate (1054 mmol., 145.7 g) and ethanol (420 ml). The 
mixture was refluxed for 5 hours at an inner temperature of 79°C. After completion of the reaction, the reaction mixture 
was concentrated under reduced pressure. To the concentrate were added toluene (700 ml) and a 0.2N aqueous 
solution of sodium hydroxide (560 ml), followed by separating. The organic layer was washed with a 0.2N aqueous 
solution of sodium hydroxide (560 ml) and water (560 ml), successively, to which was further added activated carbon 

30 (7.0 g). The mixture was stirred for one hour, then the activated carbon was filtered off. The filtrate was concentrated 
under reduced pressure to give a crude product of the compound (c) (142.4 g). In the crude product, 126.3 g of the 
compound (c) was contained, which was confirmed by means of HPLC. The yield from the compound (a) was 79.8%. 

Working Example 5 

Production of the compound (c) 

[0081] To 237 g (containing 200 mmol.) of a toluene solution of the compound (a) produced in Reference Example 
5 were added p-hydroxybenzaldehyde (340 mmol., 41.5 g) and 2-propanol (224 ml). The mixture was made into a 

40 solution. To this solution were added potassium carbonate (340 mmol., 47.0 g) and water (13.4 ml). The mixture was 
refluxed for 5 hours at an inner temperature of 79°C. After completion of the reaction, the reaction mixture was con- 
centrated under reduced pressure. To the concentrate were added toluene (224 ml) and a 1N aqueous solution of 
sodium hydroxide (360 ml), followed by separating. The organic layer was washed with water (360 ml), to which was 
further added activated carbon (2.26 g). The mixture was stirred for 15 minutes, then the activated carbon was filtered 

45 off. The filtrate was concentrated under reduced pressure to leave a crude product of the compound (c) (51 .0 g). In 
the crude product, 40.3 g of the compound (c) was contained, which was confirmed by means of HPLC. Theyieldfrom 
the compound (a) was 79.0%. 

Comparative Example 1 

50 

[0082] Substantially the same reaction as in Working Example 1 , excepting using toluene in place of ethanol(50 
volume %)/toluene(50 volume %) and conducting the reaction at 110°C for 14 hours, was conducted to afford the 
compound (c) (yield 3.20 g, 28.8%). 

[0083] In this case, 5-ethyl-2-vinylpyridine was produced as the secondary product, which was confirmed by isolation 
55 by means of a silica gel column chromatography. 
Spectrum data of 5-ethyl-2-vinylpyridine: 

1 H-NMR(CDCI 3 ,TMS,300MHz) 5(ppm): 1 .25(3H,t,J=7.6Hz), 2.64(2H,q,J=7.6Hz), 5.43(1 H,d,J=1 0.9Hz), 6.14(1H,d, 
J=1 7.5Hz), 6.81 (1H,d-d,J=17.5Hz&1 0.9Hz), 7.23(1 H,d,J=8.0Hz), 7.49(1 H,d-d,J=8.0Hz&2.2Hz), 8.42(1 H,d,J=2.2Hz) 
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IR(Neat)v cm" 1 : 1558, 1484, 1456, 1386, 1026 MS(EI) (M+) 133 
Comparative Example 2 

[0084] Substantially thesame reaction as in Working Example 1 , excepting using ethane dichloride in place of ethanol 
(50 volume %)/toluene(50 volume %) and conducting the reaction at 85°C for 30 hours, was conducted to afford the 
compound (c) (yield 4.26 g, 38.4%). 

[0085] In this case, 5-ethyl-2-vinylpyridine was produced as the secondary product, which was confirmed by isolation 
by means of a silica gel column chromatography. 

Comparative Example 3 

[0086] Substantially the same reaction as in Working Example 3, excepting using tetrahydrof uran in place of ethanol 
and conducting the reaction at 70°C for 45.5 hours, was conducted to afford the compound (c) (yield 4.02 g, 36.2%). 

Comparative Example 4 

[0087] Substantially thesame reaction as in Working Example 3, excepting using ethane dichloride in place of ethanol 
and conducting the reaction at 85°C for 30 hours, was conducted to afford the compound (c) (yield 3.39 g, 30.5%). 
[0088] According to the present invention, benzaldehyde compounds, which are useful as starting compounds for 
producing thiazolidinedione derivatives having hypoglycemic and hypolipidemic activities, can be produced conven- 
iently in a high yield and high purity and in a relatively short reaction time. 

[0089] Furthermore, the compound (III) can be produced in the manner of one-pot from the starting compounds for 
producing the compound (I), for example, 2-(5-ethyl-2-pyridine)ethanol described in the afore-described Reference 
Example 1 and the compound (II). 

[0090] Moreover, according to the present invention, since the compound (III) of a high purity is obtained, a reaction 
mixture containing the compound (III) can be used for the subsequent reaction step without subjecting the reaction 
mixture to isolating or refining process specially. 



wherein R 1 stands for hydrogen or an optionally substituted alkyl or acyl group, which comprises reacting a com- 
pound represented by the formula: 



wherein R 1 is of the same meaning as defined above, and R 2 stands for an optionally halogenated alkyl group or 
an optionally substituted phenyl group with a compound represented by the formula: 



Claims 



1 . A method of producing a compound represented by the formula: 





(I) 
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Ho-<^y-ci 



:ho 



(ii) 



in a C-,.4 alcohol or in a mixture of a C-,.4 alcohol and an organic solvent other than alcohol, and in the presence 
of an alkali metal carbonate or alkaline earth metal carbonate. 

2. A method as claimed in Claim 1 , wherein R 1 is 5-ethyl group. 

3. A method as claimed in Claim 1 , wherein the alcohol is a C^ alcohol. 

4. A method as claimed in Claim 3, wherein the alcohol is ethanol or 2-propanol. 

5. A method as claimed in Claim 1 , wherein the reaction is conducted in a mixture of a C 1 . 4 alcohol and an organic 
solvent other than alcohol. 

6. A method as claimed in Claim 5, wherein the organic solvent is selected from aromatic hydrocarbons, aliphatic 
hydrocarbons, esters, ethers, ketones, nitriles or amides. 

7. A method as claimed in Claim 6, wherein the organic solvent is toluene or ethyl acetate. 

8. A method as claimed in any of Claims 1 to 7, wherein the reaction is conducted in the presence of an alkali metal 
carbonate. 

9. A method as claimed in Claim 1 , wherein the alkali metal carbonate is potassium carbonate. 

10. A method as claimed in Claim 1 , wherein the reaction is conducted in the presence of water. 

1 1 . A method as claimed in Claim 1 , wherein the reaction is conducted at 70 to 90°C, in a solvent comprising ethanol 
or 2-propanol, in the presence of potassium carbonate with water added in an amount of 1 to 10 volume % relative 
to the solvent, 

12. A method as claimed in Claim 1 , further comprising reacting a compound having the formula (III) with 2,4-thiazo- 
lidinedione, to produce a compound having the formula: 



13. A method as claimed in Claim 12, further comprising reducing the compound having the formula (IV), to produce 
a compound of the formula: 



14. A method as claimed in Claim 13, further comprising processing the compound having the formula (V) into the 




(IV) 




(V) 
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Patentanspruche 

1 . Verfahren zur Herstellung einer Verbindung der Formel: 



15 worin R 1 fur Wasserstoff oder eine gegebenenfalls substituierte Alkyl- oder Acylgruppe steht, 

welches das Umsetzen einer Verbindung der Formel: 



worin R 1 die gleiche Bedeutung wie oben hat und R 2 fur eine gegebenenfalls halogenierte Alkylgruppe oder eine 
gegebenenfalls substituierte Phenylgruppe steht, 
mit einer Verbindung der Formel: 



(ID 



35 in einem C|_ 4 -Alkohol oder in einem Gemisch aus einem C,. 4 -Alkohol und einem organischen Losungsmittel, das 

kein Alkohol ist, und in Gegenwart eines Alkalimetallcarbonats oder Erdalkalimetallcarbonats umfasst. 

2. Verfahren nach Anspruch 1 , worin R 1 eine 5-Ethyl-Gruppe ist. 

40 3. Verfahren nach Anspruch 1 , worin der Alkohol ein C^-Alkohol ist. 

4. Verfahren nach Anspruch 3, worin der Alkohol Ethanol oder 2-Propanol ist. 

5. Verfahren nach Anspruch 1 , worin die Reaktion in einem Gemisch aus einem C^-Alkohol und einem organischen 
45 Losungsmittel durchgefuhrt wird, das kein Alkohol ist. 

6. Verfahren nach Anspruch 5, worin das organische Losungsmittel aus aromatischen Kohlenwasserstoffen, alipha- 
tischen Kohlenwasserstoffen, Estern, Ethern, Ketonen, Nitrilen oder Amiden ausgewahlt ist. 

so 7. Verfahren nach Anspruch 6, worin das organische Losungsmittel Toluol oder Ethylacetat ist. 

8. Verfahren nach einem der Anspruche 1 bis 7, worin die Reaktion in Gegenwart eines Alkalimetallcarbonats durch- 
gefuhrt wird. 

55 9. Verfahren nach Anspruch 1 , worin das Alkalimetallcarbonat Kaliumcarbonat ist. 

10. Verfahren nach Anspruch 1 , worin die Reaktion in Gegenwart von Wasser durchgefuhrt wird. 
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1 1 . Verfahren nach Anspruch 1 , worin die Reaktion bei 70 bis 90 "C in einem Losungsmittel, das Ethanol oder 2-Pro- 
panol umfasst, in Gegenwartvon Kaliumcarbonat durchgefiihrt wird, wobei Wasser in einer Menge von 1 bis 10 
Vol.-%, bezogen auf das Losungsmittel, zugegeben wird. 

5 12. Verfahren nach Anspruch 1 , das weiters das Umsetzen einer Verbindung der Formel (III) mit 2,4-Thiazolidindion 
umfasst, urn eine Verbindung der Formel: 



(IV) 



13. Verfahren nach Anspruch 12, das weiters das Reduzieren der Verbindung der Formel (IV) umfasst, urn eine Ver- 
bindung der Formel: 



2' 



14. Verfahren nach Anspruch 13, das weiters das Verarbeiten der Verbindung der Formel (V) zum entsprechenden 
Hydrochlorid umfasst, 

Revendications 

1 . Procede de production d'un compose represents par la formule : 



J^-c^cnp— <^>— cho m 



dans laquelle R 1 represente de I'hydrogene ou un groupe alkyle ou acyle substitue de facon optionnelle, qui c 
prend la reaction d'un compose represente par la formule : 



V. V-CH^CHjOSOj-R 2 (I) 



55 dans laquelle R 1 a la meme signification que definie ci dessus, et R 2 represente un groupe alkyle halogene subs- 

titue de fagon optionnelle ou un groupe phenyle substitue de fagon optionnelle avec un compose represente par 
la formule : 
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HO- 




10 (II) 



dans un alcool ou dans un melange d'un alcool C,^ et d'un solvant organique autre qu'alcool, et en presence 
d'un carbonate de metal alcalin ou d'un carbonate de metal alcalino-terreux. 

2. Procede selon la revendication 1 , dans lequel R 1 est un groupe 5-ethyle. 

3. Procede selon la revendication 1 , dans lequel I'alcool est un alcool C^. 3 . 

4. Procede selon la revendication 3, dans lequel I'alcool est Pethanol ou le 2-propanol. 

5. Procede selon la revendication 1 , dans lequel la reaction est conduite dans un melange d'un alcool C^. A et d'un 
solvant organique autre qu'alcool. 

6. Procede selon la revendication 5, dans lequel le solvant organique est selectionne parmi les hydrocarbures aro- 
matiques, les hydrocarbures aliphatiques, les esters, les ethers, les cetones, les nitriles ou les amides. 

7. Procede selon la revendication 6, dans lequel le solvant organique est le toluene ou I'acetate d'ethyle. 

8. Procede selon I'une quelconque des revendications 1 a 7, dans lequel la reaction est conduite en presence d'un 
carbonate de metal alcalin. 

9. Procede selon la revendication 1 , dans lequel le carbonate de metal alcalin est du carbonate de potassium. 

10. Procede selon la revendication 1, dans lequel la reaction est conduite en presence d'eau. 

1 1 . Procede selon la revendication 1 , dans lequel la reaction est conduite a 70 a 90°C, dans un solvant comprenant 
I'ethanol ou le 2-propanol, en presence de carbonate de potassium avec de I'eau ajoutee en quantite de 1 a 10 
% en volume par rapport au solvant. 

12. Procede selon la revendication 1 , comprenant en outre la reaction d'un compose ayant la formule (III) avec du 
2,4-thioazolidinedione, pour produire un compose ayant la formule 




13. Procede selon la revendication 12, comprenant en outre la reduction du compose ayant la formule (IV), pour 
produire un compose de formule : 




S. 



(V) 
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14. Procede selon la revendication 13, comprenant en outre la transformation du compose ayant la formule (V) en 
chlorhydrate correspondant. 
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